We present the emission Hα line images for 40 galaxies of the Local Volume based on the observations at the 6-meter BTA telescope. Among them there are eight satellites of the Milky Way and Andromeda (M 31) as well as two companions to M 51. The measured Hα fluxes of the galaxies are used to determine their integral (SFR) and specific (sSFR) star formation rates. The values of log sSFR for the observed galaxies lie in the range of (−9, −14) [yr −1 ]. A comparison of SFR estimates derived from the Hα flux and from the ultraviolet FUV flux yields evidence that two blue compact galaxies MRK 475 and LV J1213+2957 turn out to be at a sharp peak of their star-burst activity.
INTRODUCTION
This work is a continuation of papers [1] [2] [3] [4] [5] [6] [7] [8] determining the rate of star formation in the galaxies of the Local Volume measuring their integral flux in the emission Hα Balmer line. Our program provides measurements of the Hα flux at the 6-m telescope of the Special Astrophysical Observatory for all galaxies of the northern sky with distances within D ≤ 11 Mpc which were not covered by observations at other telescopes.
The latest version of the Updated Nearby Galaxy Catalog (UNGC) [9] contains 869 objects with distance estimates within D < 11 Mpc or with the line-of-sight velocities relative to the centroid of the Local Group V LG < 600 km s −1 .
During 2014 this sample has been supplemented with forty new galaxies included in the database [10] , which is available at http://www.sao.ru/lv/lvgdb. In total the current database of the Local Volume contains Hα flux measurements for approximately 550 galax-* Electronic address: skai@sao.ru ** Electronic address: ikar@sao.ru ies, where the fluxes for more than 350 galaxies were measured with the 6-m BTA telescope.
The Hα line images of nearby galaxies make it possible to study the distribution of the centers of star formation that formed in the galaxies over the past 10-30 myr. A comparison of the Hα-emission map of the galaxy with the distribution of atomic and molecular hydrogen in it allows a detailed study of the conditions under which a transformation of the gas component in the galaxy into stars takes place.
Of particular interest in this respect are the dwarf galaxies with their shallow gravitational wells, owing to which dwarf systems easily lose their gas component under the effect of the supernova burst or during the motion through the halo of hot gas around a massive neighboring galaxy. Being sensitive to the environment, dwarf galaxies are often used as "test particles" for the analysis of the dynamical evolution of both galaxy clusters and the population of the general field.
Below we present the Hα images, the Hα flux values, and the star formation rate (SFR) estimates for forty galaxies of the Local Volume and one object, KKR 9, which turned out to be an interstellar cirrus. All but two galaxies are dwarf systems of late or early types.
OBSERVATIONS AND DATA REDUCTION
The images in the Hα line and in the neighboring continuum were obtained in the period from February to December 2013. The observations were carried out at the prime focus of the BTA with the SCORPIO focal reducer [11] equipped with a 2048 × 2048 pixel CCD, in the 2× 2 binning mode. The optical system provided a field of view of 6. ′ 1 × 6. ′ 1 at the scale of 0. ′′ 185 per pixel.
The images in the Hα + [N II] lines were obtained using a narrowband interference filter with the effective wavelength of 6555Å and the full width at half maximum of 75Å. The images in the continuum were taken with midband filters SED 607 (λ e = 6063Å, ∆λ = 167Å) and SED 707 (λ e = 7036Å, ∆λ = 207Å). Owing to a small range of lineof-sight velocities of the galaxies, all the objects were observed with one and the same filter set. The typical total exposure in the Hα line was 1200 s.
For processing the observed data, standard procedures were used: bias subtraction, flat-field correction, removing cosmic ray hits, sky background subtraction. The images in the continuum were normalized to the Hα images using the non-overexposed stars and were then subtracted. Integral Hα fluxes of galaxies were measured from the Hα images with subtracted continuum. To calibrate the flux, the images of the spectrophotometric standard stars [12] were used which were observed at the same night with the objects. A typical Hα flux logarithm measurement error in our images is ±0.1 [8] .
RESULTS OF OBSERVATIONS
The mosaic image of forty-one observed objects is given in the Appendix, where the lefthand-side images correspond to the total exposure in the Hα line and the continuum, and the right-hand-side images are the Hα line images after subtracting the continuum. The image scale and their "north-east" orientation are marked at the bottom of the right-hand-side images. After the continuum subtraction many images reveal residual "caverns" caused by the saturation of stellar images in high-brightness stars. Another reason may be an abnormal color index of stars or different image quality in the Hα filter and in the continuum. In fact, it is the presence of such residual components that determines the accuracy limit when detecting the Hα flux of the galaxy, especially if it has a low surface brightness and large size or is located in a dense stellar field at a low galactic latitude.
Following [13] , we determine the integral star formation rate in the galaxy using the relation log SFR = log F c (Hα) + 2 log D + 8.98, where F c (Hα) is the integral flux in the Hα line in the units of erg cm −2 s −1 , corrected for the absorption of light in the Galaxy according to [14] , D is the distance in Mpc, and SFR is expressed in M ⊙ /year. We have ignored the internal absorption of light in the galaxy as well as the contribution of the emission [N II] doublet, since both effects are negligibly small for dwarf galaxies [15, 16] .
The table contains the main data on the observed galaxies. Its columns show: (1) the name of the galaxy, (2) equatorial coordinates for the epoch (J2000.0), (3) integral apparent B magnitude from the UNGC catalog [9] , (4) morphological type by the de Vaucouleurs scale, (5) distance to the galaxy in Mpc according to the UNGC catalog data [9] , (6) logarithm of the observed galaxy flux in the Hα line in the units of erg cm −2 s −1 , (7) logarithm of the integral star formation rate in M ⊙ /year, (8) specific star formation rate sSFR = SFR/M * , where M * is the stellar mass of the galaxy from catalog [9] , determined from the K-band luminosity. The last column shows for comparison the integral starburst rate of the galaxy [16] log SFR = log F c (FUV) + 2 log D − 6.78 determined by its flux in the far ultraviolet (λ e = 1539Å, FWHM = 269Å), measured by the GALEX satellite [17] , corrected for the extinction of light in the Galaxy.
FEATURES OF SOME OBSERVED GALAXIES
With the exception of two late-type spiral galaxies MCG +09-16-010 (Sm) and UGC 5047 (Sdm), all the remaining observed objects are dwarf galaxies of late (Ir, Im, BCD) or early (dSph) type. Note the most remarkable among them.
And XXXII = Cas III, And XXXIII = Perseus I, And XXXI = Lacerta I. These three dSph companions of M 31 were recently detected within the 3π Pan-STARRS1-survey [18, 19] . All three objects do not reveal any signs of emission. The table lists for them only the upper limits of the integral Hα flux. We should, however, note that the angular diameters of these nearby dwarf systems are quite large: 13. ′ 0 (Cas III), 3. ′ 4 (Pers I), and 8. ′ 4 (Lac I), and in two cases they exceed the field of view of our detector.
P And AS-48. A distant globular cluster at the far periphery of M 31 [20] .
DGSAT-I. A dwarf spheroidal galaxy in the neighborhood of M 31 [21] . Its radial velocity is not known, and the distance, measured as 8.0 Mpc, is very unreliable.
Segue 2, UMa I, CVn I, Segue 3. Four dShp companions of the Milky Way, detected in [22] [23] [24] [25] respectively. The table lists for them only the upper value of the Hα flux. It should be borne in mind that the angular dimensions of UMa I (18. ′ 0) and CVn I (14. ′ 3) significantly exceed the field of view of the SCORPIO focal reducer.
NGC 1400. An elliptical galaxy in the Eridanus group at the distance of 24.9 Mpc [26] . It formally makes it into the sample of the Local Volume by its line-of-sight velocity V LG = 496 km s −1 . Its peculiar line-of-sight velocity relative to the Eridanus group is −1320 km s −1 . The presence of Hα emission in its central part is not typical for the E galaxies in the groups, but the GALEX data [17] indicate active star formation in the center of NGC 1400.
NGC 1592. A knotty dIr galaxy with a high specific star formation rate.
HIPASS J0705-20. This radio source with the radial velocity V LG = 528 km s −1 [27] has no optical identification, although the magnitude of the Galactic extinction in its direction is not too large, A B = 2. m 71 [14] . The Hα image we have obtained reveals one diffuse spot with the coordinates 070546.95-205932.6 and two point knots with the coordinates 070543.31-205935.1 and 070545.87-205837.7, which can belong to an irregular galaxy of low surface brightness. Radial velocity measurement for these objects will be a crucial test for the accuracy of radio source identification.
Leo P. A very nearby dIr galaxy with radial velocity of V LG = 135 km s −1 [28] . The main Hα flux comes from a compact H II region near the center of the object.
LV J1213+2957. A compact blue H II region detected in the SDSS [29] . Having a 212131.0+190702 15.9 −3 0.02 < −15.37 < −9.86 < −13.06 < −9.67 And XXXI = Lac I 225816.3+411728 14.0 −3 0.76 < −15.28 < −6.42 < −13.77 -small radial velocity, V LG = 196 km s −1 , it is probably part of the group of five galaxies around NGC 4150 at a distance of approximately 16 Mpc, which has a collective peculiar velocity of about −700 km s −1 [30] .
KKH 78. An irregular galaxy of low surface brightness with no signs of Hα emission, a probable companion of the NGC 4395 galaxy.
DDO 120 = UGC 7408. A bluish Magellanictype irregular galaxy with no H II regions. A very weak diffuse Hα emission gives the 300 times lower star formation rate than that from the FUV flux measured by the GALEX.
GR 34 = VCC 530, KDG 215. Two dIr galaxies in front of the Virgo Cluster, the distances to which were measured in [31] . KDG 215 shows only a very weak diffuse emission.
UGCA 361, MCG +08-25-028. These are the dSph and dIr companions of M 51. KKR 9. This object proved to be not a dwarf galaxy but a fragment of an interstellar cirrus.
MRK 475. A blue compact galaxy of high surface brightness. One of the most active objects of the Local Volume. Judging by the specific star formation rate log(sSFR) = −9.14 [yr −1 ], this dwarf system is at the peak of its starburst activity.
UGC 9660, UGC 9992. Both dwarf galaxies have vigorous centers of star formation. Their distances, determined by the Tully-Fisher relation [32] , 7.4 Mpc and 7.3 Mpc, almost coincide with the distance to M 101 (7.38 Mpc). Both galaxies can be associated with the group M 101, although their radial velocities +745 km s −1 and +638 km s −1 are significantly larger than that of M 101 (+378 km s −1 ).
DISCUSSION AND CONCLUSIONS
As we can see from the last column of the table, thirty out of forty galaxies we have observed have independent SFR estimates from the ultraviolet flux measured by the GALEX satellite. A fairly clear correlation is noticeable between the SFR estimates by the Hα flux and FUV flux, which is smeared in weak fluxes. For twenty galaxies with the log SFR(Hα) > −4.0 estimates, the average difference between the values is log SFR(Hα) − log SFR(FUV) = −0.16 ± 0.08 with a standard deviation of 0.35. This difference is somewhat larger than the typical measurement error of the Hα flux (±0.10) logarithm and the FUV flux logarithm (±0.04).
The reasons of the differences between the SFR estimates based on the Hα line emission and the ultraviolet flux of the galaxies were discussed by many authors, in particular, in [16] and [32] . As it was noted in [33] , the star formation rate by the Hα flux relative to the FUV flux for the dwarf galaxies of very low luminosity may be underestimated by ten or more times. The empirical mutual normalization of SFR(Hα) ≃ SFR(FUV) was made by the spiral galaxies. It is not well suited to the dwarf systems, where the initial stellar mass function at its bright end may be substantially different than that of the spiral galaxies. It should also be remembered that the SFR estimation based on the Hα flux corresponds to the characteristic time of about 10 7 yr, whereas the SFR determined by the FUV flux covers the range of approximately 10 8 yr. In the presence of star formation bursts, especially noticeable in dwarf galaxies, the SFR(Hα)/SFR(FUV) ratio indicates the phase of activity in which the galaxy dwells. For example, blue compact galaxies MRK 475 and LV J1213+2957 are obviously observed at the peak of their starburst activity. On the other hand, dwarf galaxies DDO 120 and KDG 215 with bluish but aged stellar population are at the stage of long-term relaxation after the activity peaks. Therefore, the SFR estimate ratio from the Hα and FUV fluxes can be a useful indicator of the flare activity phase of a dwarf galaxy.
As noted in [34, 35] , specific star formation rate log sSFR = log(SFR/M * ) of the galaxies in the present epoch has an upper limit expressed as −9.4 [yr −1 ]. Not less than 98-99% of all galaxies are subject to this restriction. It obviously means that a too vigorous star formation leads to the depletion of gas reserves in the galaxy. Among the objects of the table there is only one galaxy, MRK 475 with log sSFR = −9.14 [yr −1 ], which exceeds the specified limit. It should be noted, however, that the error in the determining the stellar mass in blue compact galaxies is quite large about 50%, and this Markarian galaxy may actually not be violating the general pattern.
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